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(54) LEADLESS SOLDER ALLOY 

(57)Abstract: 

PURPOSE: To improve solderability and soldering strength by specifying the compsn. weight 
ratios of Co, Sb, Bi, In, Ag and Ga and consisting of the balance Sn. 

CONSTITUTION: This leadless solder alloy is composed of 0.05 to 5.0wt.% Co, respectively 0 to 
5.0wt.% Sb, Bi, In, Ag and Ga and the balance Sn. The solderability, i.e., the ease of soldering are 
improved and simultaneously, the soldering strength is enhanced when the Co is added to the 
Sn. More particularly, the utilization of an Sn-Co solder alloy is effective in order to prevent 
dropping of the solder in spite of rising of temp, in the process for production by placing a glass 
part underside and putting a mouthpiece thereon by using this alloy as a solder material to be 
used for joining an electric bulb and mouthpiece in particular. The dispersion of the compd. 
intensifies the structure of the solder alloy at this time and, therefore, the Sb, Bi, In, Ag and Ga 
alone are added respectively at <5.0wt.% to the Sn-Co alloy or >2 kinds thereof are added 
thereto a <7:0wt.% in total, by which the m.p. thereof is changed to 190 to 260° C. 



LEGAL STATUS 

[Date of request for examination] 08.06.1 993 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 21 1 9890 

[Date of registration] 20.1 2.1 996 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



tri¥6-3 4 4 1 8 0 

' (43)<£HliB ¥$6^(1994) 12J3 20 B 

(51)Int. CI. 5 mifZ%- Jf^SSS^- FI 

B 2 3 K 35/26 3 1 0 A 
C 2 2 C 13/00 . 



# fS*ao|!c2 FD te4M) 



(2i)tb^#^- 


#H¥5-164270 




390018577 


















(22)£nSlB 


¥fi£5¥ (1993)6^8 6 




^Mfi5^Eft**l- 


-38 








(72)|§93# 


inp Steffi 














-38B*T/W5 


v V 


















(72)3§91# 














^S5^«Eft^*i- 


-38 0*T^5 


y h 


















(72)3§9!# 


# #51 












*MfBg5«Eft^*l- 


-38B*T/W5 




















(74)ftaA 









(54) i&mo&m 



(57) mm] 

ism . *mttv&i$£v*mttimm\cmti±mt; 

Co#, 0. 0 5-5. OiS%. S.b, B 
i, In, Ag, Gai>K&*. 0-5. OM&Vo. £ 

«S* S » SniO^O, CotfS x 0. 0 5- 

5. 04fi%, Sb, Bi, In, Ag, GaOl'j©2 

*^±S:^H-LT0~7. Ol[fi%, 8M#„' Snid 



1 

[f»**l] Co^.O. 05-5. 01:*% Sb, 
Bi, In, Ag, Ga#, #*0~5. 0M;%, 

[fM*52] Co#, 0. 05-5. 0S1:%, Sb, 
Bi, In, Ag, Ga<Dft<D2mU±£UftVX0~ 
7. 0fi*%, SnitJ^Srt^^tl-S 

1 0 0 0 1 ] 

[0002] 

ft*, ftvMBJ. ¥Bttt7ffl©¥B-£-&i 

LTttSn-Pb 2t£S*S^ (Sn6 4li%, P 
b 3 6M;%) tfi.ffiX'h'O, Mc&<Dx.V9 hn = n 
^©ifglCoftT, r©Sn-Pb2 tc^^(C B 
i, In, Sb, Ag, Gem*&&Z*£tz^t»4>Z> 

K&Mk2tix\i*s 0 r©te, mmmm&m (smd 

Bi&**>, Sn-Pb*27c^*S^Sr'<-^tcLfc 
t©#f3:i:A/i:*T;fc>3, AgCv^l'-VaV 
*rB&< , fc»©«ao*& («*.«, Sn#6 2M%, P 
b«s-3 6li%, Ag*S2lf%) fcLT<bi&«r3 0% 

[ooo3] ft>ST?tt, *mtttt«mm*n&aisto 

SrRCfcfc* {^£¥B##fc:|F#S&*ftffli bT^Jffl^ 
tO^TV^S, Z3tU*Pbi)t4 3fifi%, S n^4 3 

B i 1 4 , 8K£ 16 3t 

■C, 30 M%^±©l&J&£f4¥B*&J&©±T* <:i 
^•et!te*»ofc 0 w±rort^f>^T, ¥Btttt©;fc«> 

. t Lx<D±ffiz&#>xztit^x.z>o ua»u m£, it 

»IHI1*s1B:IW»K: 5 3 3 < * 0, «B^» t ^ 5 ^ t sJSft 

* y#t*§S?^lllcftoTV^©»4, 0iJx.«J^m5*OlHl 

«Sfc©P&®!?ttf;M;:¥-B (Sn-Pbl) 
v-CV5tv>5r.i:-e, &%i£tr&mfc<Dmmz.i^x 
(DYy^/vtm&^X^zmkx-hht^?, ^<D£o 

flT5Stt^L*sjxTVfc*s, S£©i::3;:©*§-t£&¥B-g- 

&i LTll1£;h,-0^t>©l4, 

3, 

[0 0 0 4] 

[»W*««StUi5t-t-5HljH] i©3U ©ft*«3fc 



(2) #gg2p6-3 4 4 1 8 0 

. 2 

B-&&I4, Ag, B i, Cu©faiX'i>5ag%firF, & 
fh(Ag+Bi+Cu) 1 0m*%WTT-fcS„ ftft 
lc L5*l £ ix5 ft3fECM-a &¥ffl£-&!4 SnSfc 
lil n^<— ^©feOT'fc'?, itLlCAg, Bi, Sb^ 
Sr^Lfc27c4fc(±3 7C^-g-^*5±T*fo5„ LA* 
U C^e>l4{Bjnfc P b * V ^It'tC^Bfttttt, 

&oTV*$i:V*$BM;fSias*>ofc.- -ten?, *3SWtt, 

io ^nw-rsrt^swtt-So 

[0 0 0 5] 

[Mi Sr«Bfcf.5 fcftO^JM Co**, 0. 

0 5-5. 0M;%, Sb, Bi, In, Ag, Ga 
ri\ 0-5. 0fi*%, mmk Sni<Jfi£5r 

14, CorfS, 0. 0 5-5. 0£S%, -Sb, Bi. I 
n, Ag, Ga»rt<7)2aW±^tfUTO~7. Ofi 

B^t?*>'5. 
20 [ 0 0 0 6 ] 

mm] snK#a7c**«aiib-rr©i|£fflftrt<KHtsr 

t, ^Bttttte, ¥Hf<ftt©#*tt«rA#i1- 
Stifle, *B#tt3H«*K«>5ri:Sr*ofc. 4# 
l£, «J*<tP&£©&£lcfflV^¥B*mi: LT^y* 

#fiL-Ct*B^T(cfcix5r i:©^V^ < K?|C•t5fc* 
KI4 S n - C o ^B^WWffl ^aSWT-fc 5 £ t 
ofc 0 ~©l$, TO^M^<Sr^T^3i:. Sn-^hJJ 
30 ^^©tlCSn-Co&JSP^fc^tl, #J;il4\ CoS 
n, CoSn 2 &fflQ\C$m\,X^ZZ.b&t>fro1Z. 

it&®ftm i ¥m&&<omj$.zffltLx^z<Dxh 

r<D^F©^H4iaS*4 2 5 OtlgT&otiS, r© 
*^»¥H-&ASrft*© S n - P b (^ffiS 
Sttl 9 0t~2 0 0t) ©ft^P9tCfflV^5fc»^C{4 N 
^rW^ffllfiSS: 1 9 0"C~2 0 O'CSSlcL^JtH^ 
t>tt\\ ^<Otzt>, S n - C o ^fe C o 1 . 

5fii;% SOSn) Sb, Bi, In, Ag, G 
a, 0fift%WT, *fctt» r.*L 

40 P>?r2a«±, »^-«-L"C7. 0M1:%«TICU, itt 

ia^Sri 9 0^-2 6 orofSHrtic^jb^-itsr 

"C^5„ t*>5/^, Sb, Bi, In, Ag, Ga© 
SsjJDtt, *ffl»jSP»Sr^rtefci-5*s. ^tHb©®)DI4 
^B-a-^i: UT© v #tt, 1"^^*>, ^& v iV^5wi© 
ftH, ^Bf+«ttt, fciV, ^B3SS«rii5«)5tvv5^f 

[0 0 0 7] 

50 5„ «H!1*$*15J:.5IC, H»JltLT(4, Co 



3 

J>K 1. om*%, &m*. Sn^f)*5#ffl^©i» 

2 4 o'ct^ffiv^, %<D¥mtmmm%;o 

S n- P b^*f B ^ffl^lC^5i fcft< , 3 0 O'CK 

^IStttt&g, -f&fc>*>, Sl^^St? kgf/iam 2 T- 
fctK &3lW¥B-£&C>4kgf/mi» 2 £ 9 t>^2<gfcftft 

[0 0 0 8] HJ60IJ2 i LTtt, C oiSO. 8fi*%, 
Sb#l. 0Sft%, BitfSO. 5fi4%, Ga#0. 

5 mm%. ftm* s n frbf8.z>*m&&v®m.mg. m 



6-34 4 1 80 

4 

kgf/mn 2 Tfc>K ^*^0^ffl^<0 4kgf/mm 2 <t «9 fc 

«*tTV^5ii#*)Wbfc. *rofth,tf>||i£0ij3~5<b 

[0 0 0 9] 
[«l] 



(4) #B8¥6-34 4 1 8 0 

5 6 



JBSa 

.« i 

tats \ 
nr. «t-i 
60 

nn 




CD 


r- 




00 






1 ^ 


SI ~ 
Si P 

85 w 


o 

CM 


o 
o 

CM 


o 
o 

CM 


in 
cn 

r— 1 


ID 
O 

(M 


o 

CM 


in 

CO 
CM 


i o 
o \r 

CM CM 
CM 


! £ 

< ill 




I 
1 
1 


oo 

O 


O 

cm 


O 

oa 


in 


; 




a? 


' 


in 
o 


1 
1 

1 


1 
1 
1 


LO 
*— « 


LO 


; 


o 

■■H 

u 
+ 

•H* 

PQ 
+ 

to 

< 


»— • qnnf 


1 


1 
I 
l 


o 


o 


o 

* 

cm 


1 


; 


•H ]]g| 


; 


ID 
O 


o 


I 
1 
1 


1 
1 
1 


1 


; 


go w 




O 


CM 

• 

i-H 


1 
1 
l 


o 

• 

CM 


: 


CM 
CM 


w Ml 




CS3 
CTJ 




LO 
CM 

as 


t=y 

O 
CO 


CD 

o 
cn 


oO 


o 
o> 


o HD 

o Ml 


o 


00 

o 


o 

CSI 


in 


in 

CM 


1 
\ 
1 


1 

1 

1 


1 
1 
1 






CM 

m 


CO 

m 


m 

run/ 


in 

m 




CM 


CO 



